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 6. RESEARCH

Apart from the studies mentioned in Section 5.9.4, very little research in support of management has been
done on Washington’s high lakes by WDFW.  This begs the definition of research, since WDFW staff
biologists have surveyed hundreds of the lakes, and collected a great deal of information.  Only a fraction
of this information is published, and virtually all of it is in the gray literature.  Local managers obtain and
retain in their libraries work done by others, which in itself is a form of research (literature review).  A
very few examples of information obtained through literature review are Larson (1972) for Pratt Lake,
near Seattle, and Rowe-Krumdick and Matthews (1991) for a cluster of high lakes in the western Alpine
Lakes Wilderness.

Divens et al. (2001) identified five prioritized research needs on the subject of wildlife diversity and
species protection.  Initial field activity occurred on one of the tasks in the summer of 1999, but work was
discontinued due to lack of funding.  The topics were:

•  Investigate which trout species, stocking rates and stocking intervals can provide quality trout
fishing opportunities and do not significantly impact native biota;

•  Evaluate the extent of emigration and fallout following high lake stocking;

•  Investigate the effects of trout stocking on a landscape scale; experimentally evaluate if
Washington’s current high lakes management practices can eliminate, significantly reduce the
abundance of, or significantly affect the general distribution of any native invertebrate,
amphibian, or fish species in high lakes.

•  Further investigate basic life histories of Washington’s native amphibians; and

•  Develop an evaluation procedure which can be used to identify any high mountain lake fish
populations which may threaten native biota and test management techniques to decrease or
eliminate the threat.
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Appendix A Table 1.
Tenure of WDFW Inland Fishery Management Biologists,

by County, 1970- 2000.

Managed Counties Biologists Years as Local Manager

Pend Oreille
Tom Cropp
Curt Vail

1974 – 1980
1981 – 2000

Bob Watson
Jim Johnston
Tom Cropp
Jay Hunter

1970 – 1971
1972 – 1973
1974 – 1978
1979 – 1998

Clallam,
Jefferson,
Grays Harbor,
Mason

Dan Collins 1980 – 2000

Louis Lund
Tom Williams

1970 – 1977a

1978 – 1982bWhatcom,
Skagit;
northern Snohomish Jim Johnston 1984 – 2000

Jim DeShazo & Bruce Crawford 1970 – 1974
Jim Cummins 1975 – 1977
Bob Pfeifer 1978 – 1999

Southern Snohomish,
King

Mark Downen 1999 – 2000
Jim Cummins 1970 – 1980
Tom Cropp 1981 – 1996
Steve Jackson 1997 – 1999

Pierce

Jay Hunter 1999 – 2000
Dory Lavier
Jim Cummins
?

1970 – 1971
1972 – 1975
1976 -  1977

Cowlitz,
Lewis

Bob Lucas 1978 – 2000

Fred Holm
Bruce Crawford
Mark Chilcote

1970 – 1979
1980 -  1983
1984 -  1987

Skamania,
Klickitat

John Weinheimer 1988 – 2000
Bob Rennie 1970 – 1976
Jim Cummins
Larry Brown
Larry Brown

1981 – 1987 Yakima County
1977 – 1980 Yakima County
1977 – 1993 Kittitas County

Yakima,
Kittitas

Eric Anderson
Eric Anderson

1988 – 2000 Yakima County
1994 – 2000 Kittitas County

Fred Holm
Lou Lund
Jim Cummins

1970 – 1972
1973 -  1980a

1981  - 1982a

Larry Brown 1983 – 1998
Chelan

Art Viola 1999  - 2000
Fred Holm 1970 – 1972
Ken Williams 1972 – 1998Okanogan
Heather Bartlett 1999 - 2000

a  Year is estimated.
b  Tim Quinn filled in for one year when Tom Williams passed away.
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Alpine Lake Field Survey Form
Available in Hard-Copy Version Only
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Sample WDFW High Lake Management Data Summaries
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WASHINGTON DEPARTMENT OF FISH AND
WILDLIFE FISH PLANTING CARD

AVAILABLE IN HARD-COPY ONLY
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Sample Region Four High Lake Database Output
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High Lake Fishery Cost: Benefit Technical Addendum
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NOTES AND LOGIC ON HIGH LAKE FISHERY PARTICIPATION LEVELS, COSTS,
BENEFITS AND ENVIRONMENTAL CONSIDERATIONS

PARTICIPATION LEVELS, HIKING AND HIGH LAKE FISHING
The Interagency Committee for Outdoor Recreation (IAC) published a 1987 survey in the Seattle Times
listing recreational activities, with estimated household participations (x1000) and % growth rates for the
state.  Selected activities are listed below:

Rank Activity Participation (x1000) %Growth Rate
1 Jogging 11,604 35%
2 Walking 8,756 44%
12 Dayhiking 3,218 37%
15 Fresh-water fishing 3,124 19%
26 Backpacking 1,273 30%
35 Off-road 4-Wheeling 737 35%
37 Off-road Motorcycling 691 32%
42 ATV driving 467 28%
48 Climbing/mountaineering 254 35%
50 Off-trail backpacking 198 31%

Jogging was most popular, followed by walking.  Dayhiking (12th), fresh-water fishing (15th) and
backpacking (26th) were also high on the list.  Climbing/mountaineering (48th) and off-trail backpacking
(50th) had participation levels about 7% of dayhiking and 2% of jogging and walking, a reflection of the
greater skil level demanded by those activities.  The IAC survey also indicated that non-motorized
recreation (dayhiking, backpacking, climbing and off-trail backpacking) had over 2.5 times the
participation level of motorized recreation (off-road 4-wheeling, off-road motorcycling and ATV
driving).

The 1988 edition of 100 Hikes in the Glacier Peak Region estimated that Washington had a population of
about 350,000 hikers (approximately 7.2% of the state’s total population of 4.867 million and 9.7% of the
over-18 population of 3.605 million).  In a 1985 member survey by REI, a multiple-response question on
regular activity participation showed hiking 59%, camping 58%, backpacking 43%, walking 41%,
bicycling 40%, XC skiing 36%, jogging 35%, nature photography 31%, downhill skiing 31%, fishing
30%, swimming 29% and racquet sports 22% as most popular.  Participation levels less than 20% were
recorded for archery, bird watching, climbing, hunting, kayaking, power boating, rafting, sailboarding,
sailing, scuba diving, team sports and canoeing.  Of primary interest are the REI hiking and fishing
participation rates, which taken together imply that 30% of hikers fish and 17.7% of REI customers are
hiking anglers.

The number of fishing licenses sold by the State Department of Wildlife was 588,700 adult annual
licenses in 1991 corresponding to about 16% of the state’s adult population of 3.6 million.  In addition,
about 12,000 licenses were sold to non-resident visitors.  Applying the REI angler participation
percentages to the total number of hikers would lead to an estimate of 105,000 hiking anglers, amounting
to about 18% of the licenses sold.  The WDW surveyed license holders in 1988 and found that 65.4%
were primarily lowland lake anglers, 23.6% were primarily stream anglers and 11.0% were primarily high
lake anglers.  The 7% difference between the estimate based on REI participation level and the surveyed
primary interest would correspond to the cross-over interest among those who list streams or lowland
lakes as primary, but who do some high lake fishing.



WDFW High Lakes Fishery Management Report 553-3766-001 (01/06)
Preliminary Draft Report G-2 September, 2001

K:\working\3766\HLFMR\Final Report_Part 2.doc

HIGH LAKE PROGRAM COSTS AND ECONOMICS

Hatchery costs to raise trout were estimated by John Kerwin to be $5.35/lb @ 50/lb = $0,094/fingerling
and $2.10/lb @ 4/lb = $0.52/legal.  High lake trout are stocked as fry, with a weighted mean size of all
fish stocked in 1988 at 518.7/lb, which would correspond to $0.013/fry for hatchery costs.  In 1988,
298,809 fry were stocked statewide in the Alpine Lakes program.  Annual high lake stocks of 300,000 fry
would entail costs of $3,900 while lowland lakes stocking of 3.5 million legals (=$1,820,000) plus 10.4
million fingerlings (=$977,600) plus 8.7 million Kokanee (=$817,800) would entail hatchery costs of
$3.615 million, implying high lake hatchery costs are 0.08% of lowland costs.

In addition to hatchery costs, Bob Pfeifer estimated that he spent about 165 hours/year on the Alpine
Lakes program, corresponding to salary/benefit costs of $4,610/yr.  He estimated that the other regional
and area biologists spent about 80% of the time that he does on the program, corresponding to additional
salary/benefit costs of about $28,000.  WDW Administrative charges the Fisheries Management Division
at $55/hour for fixed wing airplane time.  Alpine Lakes airdrops were estimated at 5 days per year, 5
hours per day for divisional costs of $1,375.  Occasional helicopter use was estimated at 4 hours/year at
$425/hr. for $1,700.

Total Alpine Lakes program costs are thus estimated at $39,000.  In fiscal year 1991-92, the WDW
budget was reported to be $53,592,000 (Report of the Budget & Review Committee, 6 August 1991).
Thus the Alpine Lakes trout program represents 0.07% of the total WDW budget.

While the authors have not seen an economic evaluation of the recreational trout fishing program for the
state, a chapter on “Economic Considerations in Managing Salmonid Habitats” showed recreational value
estimates for trout fishing ranging from $13-20 per angler per day (willingness to pay) for Idaho and
California.  Averaging these figures for our state assuming 100,000 high lake anglers making 6 trips per
year would indicate a perceived recreational value of the high lake fishery of $9,600,000 per year.  Gear
and equipment expenditures for high lakes fishing would be hard to separate from expenditures for hiking
and lowland fishing as they will satisfy those combined interests, but they could be estimated as
proportional to those license holders who indicated high lake fishing as their primary interest.  Combined
trip, gear and equipment expenditures could be approximated by the annual perceived recreation values as
they are based on willingness to pay to participate.
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A LITERATURE REVIEW ON SAPROLEGNIA
AND ITS RELATIONSHIP TO FISH STOCKING AND AMPHIBIAN MORTALITY

BACKGROUND

No one has identified a short list of one or two key factors leading to the declines seen in a variety of
amphibian species, worldwide.  The list of potential factors is long (Blaustein and Wake (1990, 1995),
and it is very difficult, in many cases, to separate natural from anthropogenic causes (Pechmann and
Wilbur 1994; Kiesecker et al. 2001).  However, one proposed mechanism, introduction of the water mold
Saprolegnia, deserves special treatment here, as it has been suggested that trout stocking could somehow
be related to amphibian mortality caused by this fungus (Blaustein et al. 1994).

“The Saprolegniales, or water molds, occur most commonly in fresh water, but many of them inhabit
moist soil.  They are saprophytes living on dead plant or animal remains, or they are facultative or
obligate parasites of algae, fish, and various small aquatic animals, or occasionally they are parasites of
the roots of vascular plants” (Cronquist 1961).

Saprolegnia is just one of numerous genera in the Saprolegniales (Seymour 1970), a number of which are
pathogenic to fish (Srivastava and Srivastava 1978; Pickering and Willloughby 1982).  Srivastava and
Srivastava (1978) found S. ferax to be as lethal as S. parasitica on their test fish (Colisa lalia and Puntius
sophore), which were not salmonids.  S. ferax was identified as the species involved in Blaustein et al.’s
(1994) report of amphibian mortality.  Pickering and Willloughby (1982) list nine species among three
genera (Achlya, Dictyuchus, and Saprolegnia) as being “potential fish pathogens of the Family
Saprolegniaceae” in their Table 1.  It is important to identify Saprolegnia to below the generic level since
not all S. species are pathological to trout (Willoughby 1978).

DISTRIBUTION OF SAPROLEGNIA

How broadly is Saprolegnia distributed?  Apparently it’s ubiquitous around the globe, as indicated by the
following quotations, arranged alphabetically by author.  Any emphasis added to the text is via
emboldening or underlining:

Blaustein, A. R. and D. B. Wake.  1995:  “It turns out that since the late 1980s, increasing numbers of
amphibians in Oregon have been sickened by the fungus Saprolegnia, which is found naturally in
lakes and ponds.

Blaustein, A. R., D. G. Hokit, R. K. O'Hara, and R. A. Holt.  1994:  “Moreover, the fungus we identify is
worldwide in distribution....”

Bly et al. 1996: “Winter saprolegniosus in channel catfish Ictalurus punctatus is associated with low
temperature induced immunosuppression and invasion by a ubiquitous, opportunistic water mold,
identified as a Saprolegnia sp.”

Kanouse, Bessie B.  1932:  “The species of water mold that is found commonly on fish and fish eggs in
fish hatcheries and in the fresh water lakes and streams belongs to the genus Saprolegnia.”  “The
fungus is widespread not only in America but also in Europe.”  “The extermination of the fungus
in hatcheries and in the fresh water lakes and streams is, of course, utterly impossible.”

Massachusetts CZM (1995): “Saprolegnia is a ubiquitous fungus and inhabits all freshwater.”
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Pickering, A. D. and L. G. Willoughby.  1982.:   “However, one subject that has not yet been
considered is the relative abundance of pathogenic Saprolegnia spores or propagules in
the environment.  Reliable methods for quantitative estimation of propagules in fresh
water are usually labour-intensive and tedious to operate.  This, together with the fact that
fungal identification may take several weeks, or even months, is responsible for the
paucity of information on the abundance of pathogenic Saprolegnia propagules in natural
water bodies.”  “The species Saprolegnia implicated in fish pathology are probably best
considered as facultative necrotrophs, forms which are normally saprophytic but which
can also exist as parasites.  It follows, therefore, that their natural distribution in fresh
water need have no correlation with the presence of fish.”  (Emphasis added.)  “It
would seem likely that pathogenic Saprolegnia spores or propagules are ubiquitous
components of the microbial flora of most natural water bodies....”

PATHOGENICITY

While the previous extracts argue strongly for Saprolegnia likely being present even in “pristine”
wilderness waters, or in the soil or wetland environments near lakes and ponds, conclusive demonstration
of presence or absence is subject to the difficulties noted by Pickering and Willoughby (1982).  The
following extracts suggest that infection is associated with some level of stress or pathology in the
organism prior to S. infection, and that the number of infecting agents (zoospores) in the environment
need not be high.  However, once an organism is infected, the number of propagules generated increases
markedly.  Again, listing authors alphabetically:

Massachusetts Coastal Zone Management (1995):  “(Saprolegnia) invades most species of fish
that have been subjected to some type of stress.  It is also capable of infecting insects and
amphibians.  There is potential for infection whenever fungal zoospores are present in
excess of 23,000 spores/liter.”

Richards and Pickering 1978:  “Under hatchery conditions the background spore count may rise
to over 20,000 spores/liter whereas the normal spore count does not exceed 5000/liter in
Windermere and 4000/liter in Loch Leven.”

Pickering and Willoughby 1982:  “Mucus removed from the surface of the fish triggers
encystment of zoospores of the pathogenic strains and mycelial growth ensues rapidly.”
“It would seem likely that pathogenic Saprolegnia spores or propagules are ubiquitous
components of the microbial flora of most natural water bodies and that potential hosts
are constantly challenged by the pathogen.  Under these circumstances, changes in the
host and in the environment may be at least as important as changes in the pathogen load
of the water in determining the outbreak of fungal infections.  Once an outbreak occurs,
the presence of infected fish ensures that the spore count in the water rises dramatically.”
“Based on his work with Pacific salmon, Neish (1977) emphasized the role of stress in
initiating Saprolegnia infections.”
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Willoughby, L. G.  1962:  “At Windermere lake margin total Saprolegniales estimation figures
ranged from <25 to 5200/liter.  At Windermere lake center total Saprolegniales
estimation figures were never more than 100 per liter and a mean figure of 11 per liter
was derived for this situation.  At Wraymires Fish Hatchery total Saprolegniales
estimation figures ranged from 400 to 4600 per liter.”  “In the waters investigated,
Saprolegnia was easily the most conspicuous genus, followed by Achlya and
Aphanomyces.”

INTERPRETATION

Wraymires Hatchery obtains its water untreated from adjacent Lake Windermere.  (Windermere and Loch
Leven support numerous fish species.)  Willoughby found that water from the edge of Windermere
carried higher zoospore levels (25-5200/L), but water in the lake’s center had far fewer.  Pumping of
nearshore lake water into the hatchery environment resulted in an intermediate count of propagules, as
would be expected (400-4600/L).  This is more than adequate to initiate infection in fish which are
compromised in some way.  In the natural environment, stress may be more important in initiating fungal
infection than a prior infection or injury (Neish 1977).

Blaustein et al. (1997) provided strong evidence of the susceptibility of long-toed salamander eggs to
mortality from UV-B radiation.  Earlier, Blaustein and Wake (1995) stated: “Because ultraviolet rays can
impair immune function in many animals, it seems reasonable to guess that some amount of egg damage
in amphibians is caused by an ultraviolet-induced breakdown in the ability of amphibian embryos to resist
infection by the fungus.”  We totally agree!!  They also stated that eggs of Cascade frog and western toad
are similarly vulnerable.  Saprolegnia is ubiquitous in the freshwater environment.  It is probably found at
very low levels in wilderness lakes, whether or not they contain fish.  Given the long list of environmental
insults to which amphibians are subject, we do not believe one can infer from Blaustein et al. (1997) that
Saprolegnia is, or has been introduced to wilderness waters where it did not previously exist.  We believe
it is much more likely that the populations which succumbed to Saprolegnia in Blaustein et al.’s (1997)
study  suffered infections by a previously-present fungus after having been compromised in some way by
UV-B radiation.

Comment and Relationship to Washington High Lake Management:

Washington’s high lake stocking program is one of maintenance, not expansion (Figures 2, 3).  In fact,
the number of lakes being stocked is decreasing (Figure 3) due to a recent trend of some fish stocks to
successfully reproduce (thought to be related to climate change and length of growing season).
Therefore, the potential of introducing Saprolegnia into waters where it does not currently exist via trout
fry stocking is near zero.  If the fungus has been introduced into any lakes through trout stocking, it
probably occurred in the distant past, well before anyone took notice of amphibians suffering massive
Saprolegnia infections (see Section 5.5 and Table 17).

COMMENTS ON SPECIFIC REFERENCES

Blaustein, A. R., D. G. Hokit, R. K. O'Hara, and R. A. Holt.  1994.  Pathogenic fungus contributes to
amphibian losses in the Pacific Northwest.  Biological Conservation 67:251-254.
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Comment/s and Relationship to Washington High Lake Management:

The authors state: “Saprolegnia is an important worldwide pathogen of fishes, especially those species
reared in hatcheries (refs.).”  This is an egregious error in syntax.  What they probably meant to say,
based on reality, is: ...especially when those species are reared in hatcheries (emphasis added, but even
then the sentence is not universally true).  Their sentence, as published, infers that fish species which are
cultured in hatcheries, are subject, ipso facto, to Saprolegnia infection.  This is untrue, and implies that all
trout reared in hatcheries are likely to be carrying Saprolegnia infections.  While there is no doubt that
hatchery culture can, under some circumstances, greatly increase the count of S. zoospores in the rearing
water and thereby increase the chance of infection in compromised fish, it does not necessarily follow that
fish which have received proper prophylactic care are stocked carrying Saprolegnia infections.

These authors cite a number of other studies where various amphibian species (Rana, Bufo, etc.)
succumbed to Saprolegnia in temporary pools (emphasis added).  Unless these same ephemeral ponds
were stocked with fungus-bearing trout at the same time the amphibians spawned, it requires a leap of
logic to connect trout stocking to those frog die-offs.  Sympatry with stocked trout was presumably not a
pre-requisite in those mortality studies.  However, the authors also “hypothesize that individual
amphibians may transmit the pathogen to other populations as they migrate or disperse.”  Hypotheses are
not the same as fact.
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Appendix Table I.  Trail Blazers, Inc. stocking trips, by county and decade, in
Washington State.

County 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s

Chelan 6 3 13 18 30 91 121 3

Cowlitz 1 4

Jefferson 8 1

King 83 102 118 184 208 283 314 36

Kittitas 13 11 38 50 107 134 14

Lewis 1 8 6 21 86 1

Okanogan 6 5 3 7 4

Pierce 1 17 18 20 1

Skagit 18 60 40 74 119 5

Skamania 9 9

Snohomish 3 18 54 85 117 202 275 17

Whatcom 1 32 13 57 55 6

Yakima 4 3 1 12 11 2
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Summary Management Statistics by WDFW Manager



WDFW High Lakes Fishery Management Report 553-3766-001 (01/06)
Preliminary Draft Report J-1 September, 2001

K:\working\3766\HLFMR\Final Report_Part 2.doc

Appendix Table J.  Washington high lake management statistics by county and WDFW management biologist.

Number in Repro
Number Number Number Number Number Region Percent Status

Region Manager County of Lakes in Park Surveyed w/Plan Managed w/Fish w/Fish Deter'd Percent

1 Vail Pend Oreille 31 15 15 15 3 10 15 100
2 Bartlett Okanogan 321 108 108 240 89 36
2 Viola Chelan 402 28 302 331 46 171 57

Kittitas 221 167 167 167 100
3 Yakima 367 154 154 227 39 154 100
5 Weinheime Skamania 382 250 250 250 206 29 250 100

Cowlitz 13 11 11 11 11 100
5 Lewis 315 35 171 171 171 171 100

Pierce 277 166 51
6 Mason 93 24 182 18

Grays Harbo 25 2 3 3 5 3 60
Jefferson 543 366 17 17 19 17 89

6 Clallam 90 75 0 0 0
King 572 323 323 532 346 79

4
So.Snoho

mish 143 80 80 143 86 74
No.Snoho

mish 252
Skagit 311 52 56

Whatcom 360 200 47
4 Aggregate (837) 98 98 187 828 51

Total: 4718      Mean: 38      Mean: 83

Jackson

Downen

Anderson

Lucas

Hunter

Collins
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Distribution Maps of Washington High Lakes
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Appendix Plate K-1.  Density of high lakes by county in Washington State.



WDFW High Lakes Fishery Management Report 553-3766-001 (01/06)
Preliminary Draft Report K-2 September, 2001

K:\working\3766\HLFMR\Final Report_Part 2.doc

Appendix Plate K-2.  Distribution of high lakes with and without fish between SR 2 and I-90 in the central
Cascades.  Note the presence of fishless lakes throughout the area, and in most sub-basins of the upper

Snoqualmie, Skykomish, and Yakima River Basins.



 APPENDIX L

Goals, Policies, and Objectives by the Washington Fish
and Wildlife Commission.  February 2, 1995



WDFW High Lakes Fishery Management Report 553-3766-001 (01/06)
Preliminary Draft Report L-1 September, 2001

K:\working\3766\HLFMR\Final Report_Part 2.doc

Goals, Policies, and Objectives by the
Washington Fish and Wildlife Commission.  February 2, 1995

Available in Hard Copy Version Only
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Agency Guidelines and Memoranda of Understanding
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Agency Guidelines and Memoranda of Understanding
Availble in Hard-Copy Version Only
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High Lakes File
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The attached High Lakes File was used as the basis for several figures and tables in this report. Not all the
detailed data used for the report is included in the file. However, the lake names, identification numbers,
size, location, administrative areas are included. The lakes are ordered by County, Township, Range,
Section and Lake Name in memory of Ernest Wolcott who used that ordering in his Lakes of Washington
volumes.

HIGH LAKE  TABLE FIELD DEFINITIONS

Field Name Type Comment
CountyName Text County name
Township Text Public Land Survey Township
Range Text Public Land Survey Range
PSection Long Integer Public Land Survey  Section
PSectionSuffix Text Section subdivision using Wolcott method
Lake Name Text Primary lake name. Unnamed lakes use Unnamed-Elevation

for a name
Other Names Text Other lake names in use
HighLakeFlagWDFW Yes/No Flag identifying a high lake or pond based on WDFW

criteria
HighLakeException Yes/No Flag identifying lake that does not meet WDFW high lake

criteria but is being managed as a high lake by regional
biologist.

FishStocked Yes/No Flag identifying that the lake has ever been stocked with fish
FishSeen Yes/No Flag identifying that a fish has ever been observed in the

lake
Organization Text The organization managing or owning lake property
Admin Text Administrative area name if any
CU Text USGS basin (hydrologic unit) code
FSWatershed Text Forest Service 5th and 6th level watershed code
LakeBasin(Acres) Single Lake basin drainage area (acres)
Reach Text Reach identifier imported form USGS/EPA Reach File or

assigned by Mike Swayne Trail Blazer Librarian using
Reach File identification methodology

DownReach Text Downstream lake or stream name
RDOWCode Text Regional WDFW biologist lake code
SDOWCode Text State WDFW lake MUCODE
Lake2k Long Integer State WDFW GIS lake code
NPSCode Text North Cascade National Park lake code
Wolcode Text Wolcott code (Volume.Page.Item.subitem)
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CurtisID Integer Lake code developed by Walt and Brian Curtis used in Hi-
Laker High Lake database

Location Text Lake location description, distance and direction from
named feature

SurfaceArea Single Lake area (acres)
AvgDepth Single Average lake depth (feet)
MaxDepth Single Maximum lake depth (feet)
MaxDepthQual Text Maximum depth qualifier
Outlet Yes/No Outlet exists flag
Shoreline Single Shoreline length (miles)
Elevation Integer Elevation above mean sea level (feet)
DLat Double Latitude decimal degrees NAD27
DLong Double Longitude decimal degrees NAD27
LLPosition Text Lat/Long position (Center, drainage outlet)
MapCode Text USGS Map code
MapName Text USGS Map name
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